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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 16,384 BIT SCHOTTKY, BIPOLAR,
PROGRAMMABLE READ-ONLY MEMORY (PROM), MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, PROM microcircuits which employ thin film nichrome (NiCr) resistors,
platinum-silicide, tungsten {W), titaniumstungsten (TiW) or zapped vertical emitter
as the fusible 1ink or programming element. Two product assurance classes and a
choice of case outlines and lead finishes are provided for each type and are
reflected in the part number. A specfal test requirement is included in this
specification to screen against devices which may contain excess moisture in the
package materials or internal atmosphere (see freezesout test of 4.2d).

1.2 Part number. The part number shall be in accordance with MIL-M+38510.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit : Access times (ns)

01 2048 words/8 bits per word PROM with uncommitted 100, 50
collector

02 2048 words/8 bits per word PROM with active pullup 100, 50
and a third high-impedance state output

03 2048 words/8 bits per word PROM with uncommitted 55, 30
collector

04 2048 words/8 bits per word PROM with active pullup 55, 30
and a third high-impedance state output

05 4096 words/4 bits per word PROM with active pullup 80, 40

and a third high-impedance state output

1.2.2 Device class. The device class shall be the product assurance level as
defined in WIL-M-38510. ’

1.2.3 Case outline. The case outline shall be desfgnated as follows:

Letter Case outline (see MIL-M-38510, appendix C)

D43 (24-1ead, 1/2" x 1-1/4"), dual-in<line package

F<6 (24-1ead, 3/8" x 5/8"), flat package

D8 (20-l1ead, 1/4" x 1-1/16"), dual-in-1fne package

D9 (24-1ead, 1/4" x 1-1/4"), dual-in<line package

C-4 (28-terminal, .450" x ,450"), square chip carrier package

W O X C.

|Beneficial comments {recommendations, additions, deletions) and any pertinent]
Idata which may be of use fn improving this document should be addressed to: |
|Rome Afr Development Center (RBEs2), Griffiss AFB, NY 13441, by using the |
Iself-addressed Standardization Document Improvement Proposal (DD Form 1426) |
|appearing at the end of this document or by letter. [

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.3 Absolute maximum ratings:

Supply voltage range - = - = =« = =« = - = = = -0.5 V dc to +7.0 V dc
Input voltage range- - - « - « - B -1.5 v dc at ;10 mA to +5.5 ¥V dc
Storage temperature range- - - - - - - - - - -65°C to *150 C
Lead temperature {soldering, 10 seconds) - - +300°C
Thermal resistance, junction-to-case (843¢): 1/ |

Cases J, L, and R= = = = = = = = =« = = - = 40 C/W maximum

Case K = = = = = = = = = = = = = =« = = - - 60 C/W maximum

Case 3 = = = = = = = = = = = = = = = = = - 0.08°C/W maximum 2/
Output voltage range - - - - - - - - - - - - -0.5 Y dc to *V¢¢
OQutput sink current- - - -« = = = = = « - - - 100 mA
Maximum power dissipation (Pp)} 3/- - - - - - 1.02 W
Maximum junction temperature (Tj) 4/ - - - -  *175°C

1.4 Recommended operating conditions:

Supply voltage -~ = - = = = = = « = - - = 4.5 V d¢ minimum to 5.5 V dc maximum
Minimum high-level input voltage (Viy) - 2.0 V dc
Maximum low-level input voltage (VILv- - 0.8 V dc
Normalized fanout (each output)- - - - - 8 mA 5/

Case operating temperature range (T¢)- -
2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION

MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD I
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

{Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detaifl specification. The individual item requirements shall be in accordance
with MIC-M-38510, and as specified herein. When manufacturer-programmed devices are
delivered to the user, an altered item drawing shall be prepared by the contracting
activity to specify the required program configuration.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specfffed {n MIC-M-38510 and herein.

I/ Heat sinking is recommended to reduce junction temperature.

/ When a thermal resistance value is included in MIL-M-38510 appendix C, it shall
supersede the value stated herein.

; Must withstand the added Pp due to short circuit test (e.g., Ips).

/

1o

Raked

Maximum junction temperature shall not be exceeded except for allowable short
circuit duration burn-in screening conditions per method 5004 of MIL-STD-883.
16 mA for circuits A, B, D, F, H, and I devices.
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3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Truth tables.

3.2.2.1 Unprogrammed devices. The truth tables for unprogrammed devices for
contracts invoilving no altered item drawing shall be as specified on figure 2. MWhen
required in groups A, B, or C inspection (see 4.4), the devices shall be programmed
by the manufacturer prior to test in a checkerboard pattern (a minimum of 50 percent
of the total number of bits programmed) or to any altered item drawing pattern which
includes at least 25 percent of the total number of bits programmed.

3.2.2.2 Programmed devices. The truth tables for programmed devices shall be as
specified by the altered item drawing.

3.2.3 Functional block diagram. The functional block diagram shall be as
specified on Tigure 3.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead materié1 and finish shall be in accordance
with MIL-M-38510 (see 6.4).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics shall be as specified in table I, and shall
apply over the full recommended case operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each
device class shall be as specified in table I1I and, where applicable, by the altered
item drawing. The electrical tests for each subgroup are described in table I11.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. For programmed
devices, the altered item drawing number shall be added to the marking by the
programming activity.

3.7 Processing options. Since the PROM is an unprogrammed memory capable of being
programmed by ejther the manufacturer or the user to result in a wide variety of PROM
configurations, two processing options are provided for selection in the contract,
using an altered item drawing.

3.7.1 Unprogrammed PROM delivered to the user. A1l testing shall be verified
through group A testing as defined in 3.2.2.1 and tables II and III. It is
recommended that users perform subgroups 7 and 9 after programming to verify the
specific program configuration.

3.7.2 Manufacturer-programmed PROM delivered to the user. All testing
requirements and quality assurance provisions herein, including the requirements of
the altered item drawing, shall be satisfied by the manufacturer prior to delivery.

3.8 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 14 (see MIL-M-38510, appendix E).

4., QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance wifa HIE-M—SESIU and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein. '

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:
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a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimunm.

b. Interim and final electrical test parameters shall be as specified in table
11, except interim electrical parameter tests prior to burn-in is optional
at the discretion of the manufacturer.

c. The percent defective allowable (PDA) shall be as specified in
MIL-M-38510.

d. Freeze-out test. This test shall be conducted as a 100-percent screen on
37T cTass 3 devices having nichrome or platinum silicide as the fusing
1ink. Within no more than 24 hours after completion of burn-in and prior
to the final electrical test, all devices having nichrome or platinum
silicide as the fusing link shall be subjected to a freeze-out test. If
more than 24 hours have elapsed subsequent to the 125 C burn-in exposure,
devices shall be conditioned at 125°C for a minimum of 5 hours {fmmediately
prior to the freeze-out test. When the freeze-out test is performed, the
25°C final electrical test parameters shall be completed 96 hours after the
freeze-out test. The freeze-out test shall be conducted as follows:

{1) Connect devices in the electrical configuration of figure 7 or in the
burn-in configuration of figure 4 with the bias cycled, 3 minutes on and
3 minutes off, throughout the duration of test.

(2) Reduce device temperature to Tg = -10°C #2°C with the bias cycled and
maintain at that temperature for a minimum of 5 hours.

(3) With the cycled bias maintained, allow T¢ to go to room temperature
(by removal from the cold chamber or termination of forced cooling but
with no forced heating) and retain for a minimum of 19 hours after the
completion of the 5-hour cold soak. Tc shall not exceed 35 C during
this period.

{4) Remove bias and subject all devices to subgroup 1 final electrical test
to establish continuity of the nichrome or platinum silicide resistors
and remove all failed devices from the lot. Count them as screening
rejects subject to the PDA requirements of 4,2c.

e. Class B devices processed to an altered item drawing may be programmed
either before or after burn-in at the manufacturer's discretion. The
required electrical testing shall include, as a minimum, the final
electrical tests for programmed devices as specified in table Il herein.
Class S devices processed by the manufacturer to an altered item drawing
shall be programmed prior to burn-in. .

4.3 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-38510. Inspections to be performed shall be those specified in method 5005 of
MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1 through
4.4.4)., Qualification data for subgroups 7 through 11 shall be attributes only.

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, if a manufacturer qualifies to a faster device type which is
manufactured identically to a slower device type on this specification, then the
slower device type may be part ! qualified by conducting only group A electrical tests
and any electricals specified as additional group C subgroups and submitting data in
acco;dagﬁe with MIL-M-38510, appendix D (i.e., groups 8, C, and D tests are not
required).

4.4 Qualfty conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, 8, C, and D inspections (see 4.4.1
through 4.4.4).
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TABLE [. Electrical performance characteristics.

T T T~ Conditions 1/ | [ Oevice | Limits ] 1
} Test l Symbol }-SS'C < Tg ¢ *T2s5°¢C } type | Tn | |Unit :
1 | 1 I T T T I
|High-level output voltage |Vgy |Veg = 4.5 V3 102,04,05(2.4 | IV |
i | [Igp = -2 mA; | | | | !
J | IVig = 2.0 V; [ | [ ! |
| | Vi = 0.8 V | | | | |
! | | | ; | | |
T T T T | T | 1
|Low-level output voltage VgL [Vee = 4.5 V3 101,02 | 0.5 | v |
| | IIg. = 8 mA; 2/ 103,04,05] | | l
| | IVig = 2.0 V; | | | | |
| | jViL = 0.8 V ! ! | | |
| | | | | | | |
T T T I T | T T
|Input clamp voltage IVig IVee = 4.5 V; 01,02 | l-1.5 1 v |
| | Iy = -]..0 mA ; 103,04,05] | | |
I | ITg = 25°C | | | | !
[ i | | | | | !
T I T | T T T T
{Maximum collector cut-off lICEx iVeg = 5.5 V; 101,03 | {100 | wA |
| current 1Vg = 5. ! | ! | |
| I | | ! | | !
T T I T I [ [ T
{High-impedance (off-state)lIguz {Vee = 5.5 V; {02,04,051 1100 1| wA |
| output high current | Ivg = 5.2 | ! ! ! !
| | | ! | | ! !
T T I | T I I T
[High-impedance (off-state)llgLz IVee = 5.5 ¥, |02,04,05! |-100 | wA |
| output low current | [Vg = 0 | | | ! |
| | | | | | | |
T T | | { i I T
[High-level input current 1IpH IVee = 5.5 V; 101,02 | | 50 | wA |
| | V[N = 5.5V 103,04,05] | | |
! ! i | | | | |
| T T T | I T T
|Low-level input current I [Vee = 5.5 V; jo1,02 | -250 | wA |
| | iviy = 0.5V 103,04,05] [ | |
| | | | | | | |
T T 3 I I | | T
[Short circuit output 11gs [Vee = 5.5 V; 102,04,05(-10 1-100 | mA |
| current | IVg = 0.0 V 3/ | | | | !
| | | | [ | | |
T ] [ T [ T T T
|Supply current Ilce IVeg = 5.5 V3 101,02 | 1185 | mA |
I | IViy = 0; 103,04,051 | | |
| | loutputs = open | | | | |
! | i | | ] |
1 [ [ I T i i
|Propagation delay time, ltpy y IVgg = 4.5V 01,02 1100 | ns |
| high-to-low level logic,| fand 5.5 V, 03,04 [ 55 1 |
| address to output | ICL = 30 pF 0% 780 T |
| | |(see figure 5) | | | ] 1
I | i T 1 H | )
|Propagation delay time, ItpLH1 ! 01,02 100 | ns |
| low-to-high level logic,| | 3,04 55 T |
% address to output } l ! 0% ! ! 80 { :
T ! | T ! | T |
IPropagation delay time, | tpHL2 | 01,02 | 50 ns |
| high-to-low level logic,| | 03,04 T30 |
: enable to output | | 0% T 40 |

| | | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

T I T~ Conditions 1/ [ Device Cimits 1 I

: Test ‘ Symbol ‘-SS'C < Te ¢ +T2s5°cC : type Tﬂ } Max {Unit :

I T T T I I I I

|Propagation delay time, ltpryz | 101,02 ! 1 50 1 ns |

| low-to-high level | | . 103,0% T 30T !

{ ! | 1 05 } { 40 { l
|

logic, enable to output
|

1/ Complete terminal conditions shall be specified in tabie III.
2/ lgL = 16 mA for circuits A, 8, D, F, H, I, and J.

3/ Not more than one output shall be grounded at one time. Output shall be at high
logic level prior to test.

TABLE II. Electrical test requirements.

Group D end-goint electrical parameters
(method 5005

T fSubgroups {see table I[I1)]
| 1/ 2/ 3/ |
! MIL-STD-883 test requirements I - |
| T  CTass 5 | Class B T
: : devices } devices :
} I T i
IInterim electrical parameters | 1 | 1 |
:(pre burn-in) (method 5004) { : {
T T T [
IFinal electrical test parameters 11*,2,3,7 11*,2,3,7*, |
}(method 5004) for unprogrammed devices :8 :8 {
I ] I T
IFinal electrical test parameters 11%,2,3,7*, |1*,2,3,7*, |
{(method 5004) for programmed devices {8,9,10,11 {8,9 {
I 3 13 I
|Group A test requirements 11,2,3,7,8, 11,2,3,7,8, |
I( ethod 5005) :9.10,11 !9,10,11 ‘
T | T T
|Group B test requirements 11,2,3,7,8, | N/A |
}(method 5005) subgroup 5 19,10,11 ! |

| ] ]
T T 13 T
|IGroup C end-point electrical parameters i N/A 11,2,3,7,8 |
| (method 5005) | | |
| ! | |
i T | I
| 11,2,3,7,8 11,2,3,7,8 |
| | | |
| | | |

1/ * PDA applies to subgroups 1 and 7 (see 4.2c}.
2/ Any or all subgroups may be combined when using high-speed testers.
3/ Subgroups 7 and 8 shall consist of verifying the pattern specified.
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4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of HIE-§|U-§§3 and as follows: .

a. Electrical test requirements shall be as specified in table Il herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

c. For unprogrammed devices, a sample shall be selected to satisfy
programmability requirements prior to performing subgroups 9, 10, and 11.
Twelve devices shall be submitted to programming (see 3.2.2.1). If more
than two devices fail to program, the lot shall be rejected. At the
manufacturer's option, the sample may be increased to 24 total devices with
no more than 4 total device failures allowable.

d. For unprogrammed devices, 10 devices from the programmability sample shall
be submitted to the requirements of group A, subgroups 9, 10, and 11. If
more than two total devices fail in all three subgroups, the lot shall be
rejected. At the manufacturer's option, the sample may be increased to 20
total devices with no more than 4 total device failures allowable.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table Il
of method SUU% or MIE-S -883 and as follows:

a. Electrical test requirements shall be as specified in table Il herein.

b. For qualification, at least 50 percent of the sample selected for testing in
subgroup 5 shall be programmed (see 3.2.2}. For quality conformance

inspection, the programmability sample (see 4.4,1.c.) shall be included in
the subgroup 5 tests.

c. Steady-state 1ife test for class S devices shall be in accordance with table
Ila (subgroup 5) of method 5005 of MIL-STD-883, using a circuit submitted to
the qualifying activity for approval. If the alternate burn-in conditions
are used,.the circuit on figure 4 or equivalent shall be used.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of metThod 5005 og MIT-STD-883 and as follows:
a. End-point electrical parameters shall be as specified in table I1 herein.

b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

{3) Test duration - 1,000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

¢c. For qualification, at least 50 percent of the sample selected for testing in
subgroup 1 shall be programmed (see 3.2.2). For quality conformance
inspection, the programmability sample {see 4.4.1c) shall be included in the
subgroup 1 tests.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table 1V

of method 5005 of MIL-S10-883. End-point electrical parameters shall be as specified
in table Il herein.

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tables and as fTollows:

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.
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4.6 Programming procedure identification. The programming procedure to be utlized

shall be Tdentified by the manufacturer's circuit designator. The circuit designator
is cross referenced in 6.5 herein with the manufacturer's symbol or FSCM number.

4,7 Programming procedure for circuit A. The programming characteristics of table

IVA and the following procedures shall be used for programming the device.

a.

Connect the device in the electrical configuration for programming. The
waveforms on figure 6A and the programming characteristics of table IVA
shall apply to these procedures.

Address the PROM with the binary address of the selected word to be
programmed. Address inputs are TTL compatible. An open circuit shall not
be used to address the PROM.

Apply Vp_ voltage to Vcg.
Bring the CTE, inputs high and the CE, inputs Jow to disable the

device. The chip enables are TTL compatible. An open circuit shall not be
used to disable the device.

Disable the programming circuitry by applying a voltage of Vgpp to the
outputs of the PROM. . )

Raise Vgc to Vpy with rise time Tess than or equal to ty y.

After a delay equal to or greater than tpj;, apply only one pulse with
amplitude of Vopg and duration of tp to the output selected for
programming. Note that the PROM is supplied with fuses intact, which
generates an output high. Programming a fuse will cause the output to go
Tow.

Lower Vcc to Vp, following a delay of tpp from programming enable
pulse applied to an output.

Enable the PROM for verification by applying Vy_ to ffx and Viy to
CEy.

Apply Vpyy to Vec and verify bit is programmed.
Repeat 4.7a through 4.7 for all other bits to be programmed in the PROM.

If any bit does not verify as programmed, it shall be considered a
programming reject.

4.8 Programming procedure for circuit B. The programming characteristics of table

IVB and the following procedures shall be used for programming the devices:

Connect the device in the electrical configuration for programming. The
waveforms on figqure 6B and the programming characteristics of table IV8
shall apply to these procedures.

Apply Viy to CE* and the binary address of the PROM word to be
programmed. Raise Vec to Veep. :

After a tp delay, apply only one Vgp to the output to be programmed
high. Apply Vgp to one output at a time.

After a tp delay, a pulse TEy to a Vy_ level for a duration of tp.

After tp and a ty delay, remove Vgp from the programmed output.

Other bits in the same word may be programmed sequentially while the Vg
input §s at the Vecp level by applying Vgp pulses to each output to be

programmed and pulsing ffl to the Vy_ level, allowing for proper delays
between Vgp and CE;y. '
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Repeat 4.8b through 4.8e for all bits to be programmed.

To verify programming, lower Vgcp toO Veg. Connect a 10 kilohm resistor
between each output and Vgg. Apply Vp_ to TEy input. The programmed
outputs should remain in the high state and the unprogrammed outputs should
go to the low level.

1f any bit does not verify as programmed, it shall be considered a
programming reject.

4.9 Programming procedures for circuit C, device types 02 and 04. The programming

characteristics of table IVC, and the following procedures shal] be used for
programming device types 02 and 04.

a.

4.10

Connect the device in the electrical configuration for programming. The
waveforms on figure 6C, device types 02 and 04, and the programming
characteristics of table IVC, device types 02 and 04, shall apply to these
procedures.

Terminate all device outputs with a 10 kilohm resistor to Vcc. Apply
Viy to CE;.

Address the PROM with the binary address of the selected word to be
programmed. Raise Yg¢ to Vgcp. :

After a ty delay (10 us), apply only one Vgyr pulse to the output tq be
programmed. Program one output at a time.

Agter a tp delay (10 us), pulse TEj input to logic "0" for a duration
of tg.
p

After a ty delay (10 us), remove the Voyy pulse from the programmed
output. ?Programming a fuse will cause the output to go to a high-level
logic in the verify mode.)

Other bits in the same word may be programmed sequentially while the Vcg
input 1is at the Vgcp level by applying Voyt pulses to each output to be
programmed allowing a delay to tp between pulses as shown on figure 6C.

Repeat 4.9b through 4.9g for all other bits to be programmed.

To verify programming, after tp (10 us) delay, lower Vcc to Vocy and
apply a logic "0" level to TE, input. The programmed output should
remain in the "1" state. Aga*n, lower Vec to VgL and verify that the
programmed output remains in the "1" state.

1f any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedure for circuit C, device type 05. The programming

characterTstics of table IVC, device type 05, and the following procedures shall be
used for programming the device.

Connect the device in the electrical configuration for programming. The
output pins shall be terminated with a_ 10K ohm resistor to GND and bypass
Vec to GND with a 0.01 uF capacitor. The waveforms on figure 6C, device
type 05, and the programming characteristics of table IVC, device type 05,
shall apply to these procedures.

Disable the device by applying Vyy to CEp input and vy to TEp.
The chip enable pins are TTL compatible.

Apply Vi_ to all other pins.

Addressed the PROM with the binary address of the selected word to be
programmed and reset Tp = 5 us. Address inputs are TTL compatible.
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After a delay of TD1, raise the Vgg pin to Veg,.
After a delay of TDp, raise the corresponding output pin to Vgpr-

After a delay of TD3, lower CEp to Vy_ for a duration of T, and
simultaneously lower the output to Vy_ and wait TDg4.

Return the TEp to Viy.

Wait TDs5 and lower Vgc to VYegy-

Wait TOg and lower CEp to Vy_ for the duration of Ty.

A properly blown fuse will read Vg and unblown fuse wi]l read VYou.

1. If the fuse is blown, go to n.
2. If the fuse is unblown, to to 1.

If Tp is less than 30 us, increment Tp by 5 us and go to e. If Tp is
> 5 us go to m. ’

If Tp 1s > 30 us, the device {s a reject.
After a delay of TDy, select the next oufput or address to be programmed.

Repeat steps 4.10d through 4.10k until all required addresses are
programmed.

To verify the program keep V pin at Veeye Abply Vip to
ffz. The programmed fuse wi?? go to the ¥ow level and unblown fuse shal)
remain in the high level.

Programming procedure for circuit D. The programming characteristics on

table IVYD and the following procedures shall be used for programming the device.

a.

Connect the device in the electrical configuration for programming. The
waveforms on figure 6D and the programming characteristics of table IVD
shall apply to these procedures.

Select the word to be programmed by applying the appropriate voltages to
the address pins as well as the required voltages to chip enable pins to
select the device.

Apply the proper power, Vec = 6.5 V, GND = O V.
Verify that the bit to be programmed is in the "0" logic'state.

Enable the chip for EEogramming by application of the chip enable voltage,
Vp(ce1) = 21.0 V to CEy (pin 20). CEp and CE3 should be left high.

Apply Igp programming current ramp to the output to be programmed. The
other outputs shall be left open. Only one output may be programmed at a
time. During the rise of the current ramp, the required current will be
achieved to program the junction. As programming occurs a drop in voltage
can be sensed at the output of the device. Upon detection of Vyq, the
current shall be held for thap and then shut off.

Verify that the programmed bit is in the "1" logic state. Lower
Vp(CE1) to 0 V and read the output.
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Note: The PROM is supplied with fuses generating a lowslevel logic output.
Programming a fuse will cause the output to go to a high-level logic in the

verify mode.

1. Lower Voo to O V. The power supply duty cycle shall be equal to or less
than 50 percent.

j. 1f the bit verifies as not having been programmed at V¢¢ = 6.5 V, then
repeat the programming ramp sequence up to 15 times unt 1 the bit is
programmed. If after 16 programming attempts, the bit does not program,
then the device shall be considered a reject.

k. If the bit verifies as having been programmed at Vcc = 6.5 V, then one of
the following two conditions shall be followed:

{1) If the current required to program was less than Igp(max), then
proceed to step 1.

{2) If the current required to program was equal to or greater than
Igp(max), then the device shall be considered a reject and no further
attempts at programming other bits shall be attempted.

1. Repeat 4.1la through 4.11k for all other bits to be programmed.

m. If any bit does not verify as programmed, it shall be considered a
programming reject.

4.12 Programming procedure for circuit E. The programming characterist1bs for
this device have been discontinued.

4.13 Programming procedure for circuit F, The ﬁrogramming characteristics on
table IVFand The folTowing procedures shall be used for programming the devices:

a. Connect the device in the electrical configuration for programming. The
waveforms on figure 6F and the programming characteristics of table IVF
shall apply to these procedures.

b. Raise Vgc to 5.5 V.

c. Address the PROM with binary address of the selected word to be
programmed. Address inputs are TTL compatible.

d. Disable the chip by applying Viy to the TE inputs and Vy_ to the CE
inputs. The chip enable inputs are TTL compatible.

e. Apply the Vpp pulse to the programming pin TEy. In order to insure
that the output transistor 1s OFF before increasing voitage on the output
pin, the program pins voltage pulse shall precede the output pins
programming pulse by Tpy and leave after the programming pins programming
pulse by Tpy (see figure 6F).

f. Apply one Vgy7 pulse with duration of t, to the output selected for
programming. The outputs shall be programmed one output at a time, since
internal decoding circuftry is capable of sinking only one unit of
programming current at a time.

Note: The PROM is supplied with fuses generating a high-level logic output.
Programming a fuse will cause the output to go to a low-level logic in the
verify mode.

g. Other bits in the same word may be programmed sequentially by applying
YouT pulses to each output to be programmed.

h. Repeat 4.13b through 4.13g for all other bits to be programmed.
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Enable the chip by applying Vy_ to the CE inputs and Viy to the CE

inputs, and verify the program. Verification may check for a low output by
requiring the deyice to sink 12 mA at Vgc = 4.2 V and 0.2 mA at V¢¢ =

6.2 V at Tg = 25°C.

If any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedure for circuit G. The programming characteristics of

table IVG and the following procedures shall be used for programming:

a.

Connect the device in the electrical cohfiguration for programming. The
waveforms on figure 6G and the programming characteristics of table IVG
shall apply to these procedures.

Select the desired word by applying high or low levels to the appropriate
address inputs. Disable the device by applying a high level to one or more
‘active low' chip Enable inputs. NOTE: Address and Enable inputs must be
driven with TTL logic levels during programming and verification.

Increase VSC from nominal to Vecp (10.5 $0.5 V) with a slew rate limit
of Igp (1.0 to 10.0 V/us). Since Vpc is the source of the current

required to program the fuse as we]? as the Icec for the device at the
programming voltage, it must be capable of supplying 750 mA at 11.0 V.

Select the output where a logical high is desired by raising that output
voltage to Vgp {10.5 *0.5 V), Limit the slew rates to Igg (1.0 to 10.0
V/us). This voltage change may occur simultaneously with the Ve

increase to Vgcp, but must not precede it. It is critical that only one
output at a time be programmed since the internal circuits can only supply
programming current to one bit at a time. Outputs not being programmed
must be left open or connected to a high impedance source of 20 kilohms
minimum (remember that the outputs of the device are disabled at this time).

Enable the device by taking the chip Enable(s) to a low level. This is
done with a pulse PWE for 10 us. The 10 us duration refers to the time
that the circuit (device) is enabled. Normal input levels are used and
rise and fall times are not critical.

Verify that the bit has been programmed by first removing the programming
voltage from the output and then reducing Vg to 5.0 V (%0.25 V). The
device must be Enabled to sense the state o$ the outputs. During
verification, the loading of the output must be within specified Ig_ and
Igy 1imits. :

If the device is not to be tested for VOH over the entire temperature
range subsequent to programming, the verification of step 4.12f is to be
performed at a Vgc level of 4.0 volts (#0.2 V). Vgy, during the 4 volt
verification, must be at least 2.0 volts. The 4-vo¥t Voo verification
assures minimum Ygy levels over the entire temperature range.

Repeat 4.14b through 4.14f for each bit to be programmed to a high level.
If the procedure is performed on an automatic programmer, the duty cycle of
Vcc at the programming voltage must be limited to a maximum of 25

percent. This is necessary to minimize device junction temperatures.

After all selected bits are programmed, the entire contents of the memory
should be verified.

If any bit does not verify as programmed, it shall be considered a
programming reject.

12
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4.15 Programmin rocedure for circuit H. The programming characteristics of
table IVA and the ?oilowing procedures shall be used for programming the devices.

a.

4.16

Connect the device in the electrical configuration for programming. The
waveforms on figure 6H and the programming characteristics of table IVH shall
apply to these procedures.

Address the word to be programmed, apply 5 volts to Vee and active levels
to all chip Enable inputs.

. Verify the status of a bit location by checking the output level.

Decrease Vgg to 0 volts.

For bit Tocations that do not require programming, skip steps 4.15f through
4.151.

Increase Ve to Vcc(pr) with a minimum current caﬁability of 250
milliamperes.

Apply V sp y to all chip Enable inputs. Iy <25 milliamperes.
Active- gn enables may be left high. -

Connect all outputs, except the one to be programmed, to ViL. Only one bit
{s to be programmed at a time.

Apply the output programming pulse for 20 microseconds. Minimum current
capability of the programming supply should be 250 milliamperes.

After terminating the output puise, disconnect all outputs from Vy|
conditions.

.Reduce the voltage at CE finput to V.

Decrease Vgc to 0 V.
Return to 4.15e until all outputs in the word have been programmed.
Repeat 4.15c¢ through 4.151 for each word in memory.

Yerify programming of every word after all words have been programmed using
Vec values of 4.5 and 5.5 volts.

If any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedures for circuit I. The programming characteristics in

table IVI and the following procedures shall be used for programming the device:

a.

Connect the device in the electrical configuratfon for programming. The

waveforms on figure 61 and the programming characteristics of tabdle IVI shall
apply to these procedures.

Terminate all outputs with a 300-ohm resistor to Voyp. Apply Vyyp to the
CE2, CE3, and CE4 inputs and Vyip to the TEl inputs.

Address the PROM with the binary address of the selected word to be
programmed. Raise Vgc to Vegp.

After a delay of tl, apply only one Vgp pulse with a duratfon of tp, t2 and
d(Vgp)/dt to the output selected for programming. After a delay of t2 and
d{Vgp)/dt, pulse TE2 from Vyyp to Vggp for -the duration of tp,

2d{Vcg)/dt, and t3; TE2 is then to go to Vi p level.

after a delay of t4. The programmed output should remain in log 1

To verify programming after TEl has been set to Yy _p, lTower V%ﬁ to VQCL
e c
state. .

13
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4.17
table IVJ and the following procedures shall be used for programming the device:

a.

MIL-M-38510/2100

The outputs should be programmed one output at a time, since the internal
decoding circuitry is capable of sinking only one unit of programming current
at a time. Note that the PROM is supplied with fuses generating a low-level
logic output. Programming a fuse will cause the output to go to a high level
logic in the verify mode.

Repeat 4.16b through 4.16f for all other bfts to be programmed.

If any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedures for circuit J. The programming characteristics in

Connect the device in the electrical configuration for programming. The

waveforms on figure 6J and the programming characteristics of table IVJ shall
apply to these procedures.

Address the PROM with the binary address of the selected word to be

programmed. Address inputs are TTL-compatible. An open circuit should not
be used to address the PROM.

Disable the chip by applying input high (Viy) to the €S input. T3 input
must remain at Vyy for programming. The chip select is TTL-compatible. An
open circuit should not be used to disable the chip.

Disable the programming circuitry by applying an Output Voltage Disable of
less than Vgpp to the output of the PROM. The output may be left open to
achieve the disable.

Raise Vg to Vpy with rise time equal to ty.

After a delay equal to or greater than ty, apply a pulse with amplitude of
VRPE and duration of t, to the output se?ected for programming. Note
that the PROM is supp]?ed with fuses intact generating an output high.
Programming a fuse will cause the output to go low in the verify mode.

Other bits in the same word may be programmed while the Vcoe input is raised
to Vpy by applying output enable pulses to each output wh?ch is to be
programmed. The output enable pulses must be separated by a minimum interval
of ty. -

Lower Vec to 4.5 volts following a delay of tq from the last programming
enable pulse applied to an output.

Enable the PROM for verification by applying a logic "0" (V) to the TS
input.

j. Repeat 4.17a through 4.171 for all other bits to be programmed in the PROM.
k. If any bit does not verify as programmed, it shall be considered a
programming reject.
5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.
6. NOTES
6.1 Intended use. Microcircuits conforming to this specification are intended for

original equipment design applications and logistic support of existing equipment.



Device types 01, 02, 03, and 04

Cases J, Kand L

MIL-M-38510/210D

Device type 05

as [
A5C
A4[:
A3[:
AZE
Ay E
AOL—_

Case R
I ~ 24:|Vcc Ag | wzochc
2 23 ::] Ag A7 [:: 2 i9 ::] Ag
3 22[ ] A9 Ae [ |3 18] Al
4 21 [] Ao As [ |4 17 { ] A
5 20| ] CE, Ay [(]5 16 [_] CE
6 19| ] CE2 a3 []s 15 [ CE2
7 18| ] CE3 a2 [ 4]0
8 7] o8 a[]s i3] 02
9 16 ] 07 ao [o 2] ] 03
IC 15[ ] Os GND :|o nf ]0a
H 4[] 0s
12 13 Oq
Device types 02 and 04
Case 3 )
0y NC ApAjAaAz Ay
1 [1d [5] [e] [7] [6] [5
°2 3 DRE
03 I - [B 4s
GND [13 2] A7
NC [t5] 1] NC
04 19 2d Ve
05 [ 2] Ag
O¢ [ig 5 Ao

[2of T2d [2o 23 [osl [24 [29

TOP VIEW

FIGURE 1. Terminal connections.
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Devices types 01, 02, 03, and 04

MIL-M-38510/210D

6/ 6/ 6/ Address Data
:grd CE] CE2 CE3 A10 9 A8 A7 A6 A5 A4 A3 A2 08 07 06 05 04 03 02 01
NA L H H X X {X | X X |[X |X jX 5/ 15/ |5/ 15/ 1|5/ {5/158/1|5
X X X XX x| x o fix |[x [x i{cbéb/cﬁéﬁcﬁcb'cb/c
Device type 05
& | & Address Data
:grd CE, t?z Al Mol Pl Al Al | %A Ayl Ag| 0510, (0
NA L L X X X [ X | X (X {X |X X | X |5/ %/ 5/ %/
X X X X | X |X X 1X {X X |x 1Bcyi0c|0c|0c
NOTES:
1.. NA = Not applicable.
2. X = Input may be high level, low level or open circuit.
3. 0C = Open circuit (high resistance output).
4. Program readout can only be accomplished with enable input at lTow level.
5. The outputs for an unprogrammed device shall be high for circuits A, C
(device type 05), E, F, and J and low for circuits B, C (device types 02, 04),
D, G, and I.
6. Enable inputs are ANDED.

FIGURE 2.

Truth table (unprogrammed).
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Device types 01 and 02

Circuit A
Ay |
ss>—{ 1|
As>—{j_—_— Row }- Mlasn;l?a':r
DECOOE] * ARRAY
a>— |
w1 |
Ao >~——[——-—1:::
Az —7~
As >-—J I COLUMN
' DECODE
s>—
ao>—{__ 17
CE, CHIP
CE, ENABLE(—{ OUTPUT BUFFERS
LOGIC
CEy

T

02 03 04 Os Og O7 Og

FIGURE 3. Functional block diagrams.
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Device type 05
Circuit A

H

MEMORY
DECODE EMOR

|
I
|
ROW : 16,384
| ARRAY
I
I
|

L

as > T n

7]
L

COLUMN
DECODE

i

CEy >———1Crip
CE >————{ENABLE }—| OUTPUT BUFFERS

LOGIC l l l l

0 02 03 04

FIGURE 3. Functional block diagrams - Continued.
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Circuit B
Ao 0—] I
|
AgO— 4, | OF 64| |
m w ROW 16,384
Az 00— g% bE I 64 x 256 BIT
CODER MEMORY ARRAY
Ag O— |
|
4
ﬁ4 o—, l
3 O ) E 3
P w | OF 32
f2 gL | MUX -
Apg O—o
s — — — — — —
CE, o—o_ﬂ
CE
20— OUTPUT BUFFER
CE3 [0 /

MIL-M-38510/210D

Device types 01 and 02

LLLLLLL]

Og O7 Og Os 0403 O2 O

FIGURE 3. Functional block diagrams - Continued.
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Device types 01, 02 and 04

Circuit C
A4 O—— I
| |
AoDRESS | 1:128 128 x 128
LINES | |oecooer| ! MATRIX
] I
Alo o__'_ I
Ao o '
Ao el rie |16 [ 116 | e | e | 116 | 1216
:28 Mux | Mux | Mux | Mux | Mux | mux | Mux | Mux
3 ‘
CE
| o——d \
CEy O—x1___/

0y O Oz O34 Ox ©Og Oy Opg
OUTPUT LINES

FIGURE 3. Functional block diagrams - Continued.
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Device type 05

Circuit C

Ao 0T T 3
ADDRESS | 1.128 | | 128 X 128
LINE i DECODER| |

A‘6 CJ | 5

A

70 > 1,32 | 1.32 | 1:32 ] 1:32
A1 O = MUX MUX MUX MUX
CE;1 00—

_ - v

e 3—— 4 TRI-STATE DRIVERS

04 05 03 Oy

OUTPUT LINES

FIGURE 3. Functional block diagrams - Continued.
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LOGIC DIAGRAM

Ao
Al
A2
A3
Ag
As
Ag

MIL-M-38510/2100

Device types 02, 03, and 04
Circuit D

[
I
|
| 16384 BIT CELL
[')Eci;;z | 128 x 128
| MEMORY MATRIK
|
1oF 16| |1 oF 16| [1oF 18] |1 oF 16| jtoF 18| |i OF 16| |1 OF 16| |1OF 16
oe- | | oe- || oe- | | oe- | | oe- | | oE- | | DE- | | OE-
CODER| |cODER |coner! coper| [CODER (CODER| |CODER {CODER
CS
s} 9 \
CS3 — /
0, 0, O3 O, 04 Og 0, Og

FIGURE 3.

Functional block diagrams - Continued.
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CE,
CE,
CEy
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Device type 02
Circuits Fand I

I OF
o b
DECODE MEMORY
—= ||
1| | OF 16
|OF s} . MULTIPLEXER
>—--| I COLUMN
—
CHIP
ENABLE— OUTPUT BUFFERS
LOGIC

LIbiiid

0y 02 0304 Os Og O7 Og

FIGURE 3. Functional block diagrams - Continued.




S P o Vo PV
DECODE

Az
| OF 16
MULTIPLEXER
A —Dop{>—

MIL-M-38510/210D

Device type 01
Circuit G

16,384
MEMORY
ARRAY

e — e ——— . — — — . ——

CHIP

ENABLE OUTPUT BUFFERS
LOGIC

v WV VYV V VYV Yy V V
Og 07 Og Og 04 O3 O3 O

FIGURE 3. Functional block diagrams - Continued.
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Device

type 02

Circuit G

Ao
Ag —
Ag — 16384 — BIT ARRAY
ar— % ﬁ 128 X 128
Ag — MEMORY MATRIX
Ao __| DECODER
5
Agq — .
A3
Ap I I O T N A O O O I R A
6 6 6 6 6 6. 6 6
Ay mux! Imux! Imux| Imux| [mux| fmux} [mux]| [mux
Ao
& |
cE, —] ENABLE sur | sur | sur | BuF | BUF |- BUF | BUF | BUF
GATE |
CEz — |
Qg Q7 Qe Qs Qg4 Q3 Q2 Q|
FIGURE 3. Functional block diagrams - Continued.
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Device types 02 and 04
Circuit H

1.128
DECODER

N — e —

128 X128
MATRIX

.16
MUX

1116
MUX

&, ——d
CEy

CEp

OUTPUT BUFFER

FIGURE 3. Functional block diagrams - Continued.
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Device type 02

Circuit J
21
A0 O— | -
€22)
A9  O— fotny
€25 1638% - BIT.
A8 O— ¢ ™ lofba| o MEMORY ARRAY
COLUMN COLUMN # 6% X 256)
¢1| ADDRESS DECODE
AT O BUFFERS |-
2
A6 O— o
3
AS O—
4 256
c8)
A O— et 256 TRANSHMISSION GATES
32
yi P
I4
3 o2 o 1 OF 321 OF 321 OF 321 OF 32|1 OF 3211 OF 321 OF 321 OF 32
o 5 1 OF 32 pECoDE | DECoDE | DECODE | DECOOE | DECODE | DECODE | DECODE | DECODE
ROV ROV
(6| ADORES® DECODE
A2 O—gurrers [™
Al OSB -
8)
A0 O— -
! 1 1
- €20
&1 o—] 8 OUTPUT BUFFER®
CHIP
€193 -
¢18) BUFFER
3 Ve =PIN28

9 €10 (389 (S &) (s (15> <16) an

GND = PIN 12

(13 02 03 o4 05 06 07 o8

FIGURE 3. Functional block diagrams - Continued.
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Device types 01, 02, 03, and 04

5.0V MIN
Q
<

Qo 0— 4o
Q 00— A
Q2 0— A2
Q3 O— A3
Q3 0— A4
Qs O— As
Qs 0— As
Qy o— A7
Qg O——— Ag

Qg O—— Ag .
Aj0CE)CE2CE3

GND

i

Q)0 O——rxr
Q) 00—«
Qz 0| )
Q3 o

NOTES:

1. R = 5600 +5% for circuits C, G and J (3000 5% for circuit A, B, F, and H devices,
and 2709 +5% for circuit I and circuit D devices). A1l outputs shall have
separate identical loads. :

2. A1l pulse generators have the following characteristics:

VIL = -1.,5 V minimum to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.
3. Vcc shall be high enough to insure 5.0 V minimum at the device VCC terminal,

4, Input frequencies are as follows:

Input Frequency (%50%)
Q, fo = 100 kHz Min
Q RV RN
Q, f, =121
Q fy = V2t
Q f, = 1/2f,

o fs =12 f,
o fo = 1/2 f
Q, £, = 1/2 f
Qg fg =1/2
Q fg = 1/2 fg
O fig = V2 fg
Q4 fln = V2 fy
%, flz = V2 fy
O3 fl3 = /2 fy,

FIGURE 4. Burn-in and life test circuit.
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Device type 05

5.0 V MIN

9

Q o—A) . 02 _—___j
Qp o——— A 03

Q30—|A3 04

Qq o——— A4
Q5 o—J A5
Qg o———{ A
Q7 o—{A7
Qe()________ A8

Q9o———{A9 , EGE GND[—)

Qo0 C»-——-———--J -
Qo—m7m8m—
Q2 o-
Q30

NOTES:
1. R = 3008 t5% for circuits A and C. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics:

VIL =-1.5 V minimum to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% $15% duty cycle and frequencies as specified in note 4.

. Vcc shall be high enough to insure 5.0 V minimum at the device VCc terminal,
4. Input frequencies are as follows:
Input Frequency (#50%)
00 fO = 100 kHz Min
q f; =2,
% f, = V2
0y f, =121, l
Q f, =1/2 fa
QS f5 = 1/2 f4
O fg =121
Q £, =12 f,
Qg fg =121,
Qg f9 = 1/2 f8
%o flo= 12 %
%, fln =172 %y
%, flp = V2 Ty
Q3 fla= 112 %,

FIGURE 4. Burn-in and life test circuit - Continued.
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Device types 01, 02, 03, and 04

Vee
o)
INPUT pd N
Ag |
Al 3R
Az
Az o b—\
PULSE o O2—vo
GENERATOR SEE As 03 |0
PRR = | mHz TABLE Ag 04 b—o0
I A7 0s —o0
Ag Og ——0
Ag o7 p— 9 .
— ¢
A|o 08 ___P % Vany
CE) Rz
CE2
CEs
. ,/--] I ' /

r- t;<10ns ——I t$< IOns :
—_—f-——_——— 0 +£0.1v
27TV 300
1.5V

INPUT
= tp<500rs————=| X0.7V 0.0%0.1V
tpLH — ,4— Vo o
OUTPUT Husv
WAVEFORM A
UL e — — - — — ‘\’IOL
————— OH
OUTPUT _
WAVEFORM B 1.5V
I : VoL
tPLH —ml ™ PHL

NOTES:

1. Test table for devices programmed in accordance with an altered item drawing
may be replaced by the equivalent tests which apply to the specific program
configuration for the resulting read-only memory.

2. CL = 30 pF minimum, including jig and probe capacitance; R] = 3300 £25% and

R2 = 6800 +20%.
3. Outputs may be under load simultaneously.

FIGURE 5. Switching time test circuit.
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Device type 05

Vee
Q
INPUT N A
A %Fﬂ
A
A
PULSE A
GENERATOR SEE A 0y
PRR =1 mHz | |TABLE A 0n —_?:\
puss A Oz —o
A 04 b——0
A pu——
A 1~ Ci
A ?RZ
CE,
CE2 GND
. A

lc~t.,<10ns —0-1 t§< 10ns
————— 3.0 £ 0.1V

27v% |
INPUT 1.5V

—— L — & X077V
p<S500rs 0.040.1V

tpLH— l‘— Vo

OUTPUT )
WAVEFORM A v
LPHL—o - - - VOL
— — == — — VoH
QUTPUT
WAVEFORM B 1.5V

— t
LPLH—on l PHL
NOTES:

1. Test table for devices programmed in accordance with an altered item drawing
may be replaced by the eugivalent tests which apply to the specific program
configuration for the resulting read-only memory.

2. CL = 30 pF minimum, including jig and probe capacitance; R] = 3300 #25% and

R2 = 680a £20%.
3. Outputs may be under load simultaneously.

FIGURE 5. Switching time test circuit - Continued.
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NOTE:
1. All other waveform characteristics shall be as specified in table IVA.

FIGURE 6A. Programming voltage waveforms during programming for circuit A.
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PROGRAMMING WAVEFORMS

ADDRESS m(

A

II:(F:‘ST vec” f
VeeV
N /| l
OUTPUT VoM, I,
PIN  VouT VOL////////////
E_A_BLE VIH//
FIGURE 68. Programming voltage waveforms during programming for circuit B.

oyt
|

ADDRESS --=-
INPUT ‘9;’, // AfIRST ALasT .
Tpgy =~ PROGRAM) GSEM
v 12 SEC[MAX _ _ _ _ _ _ __
Vee P~ Cch - - -== - (PAusa
INPUT Vv =
:5__ ‘ —VeeL
e =
OUTPUT +I17.0 V,a{ = t
Bo TLH
PIN ouTPUT .uou: BN-~I By Bo BN
INPUT \‘IJOLTAGE J 0%
our ovV——3 | Ll - -
'D—. F— -.' F—io ——y L-'D
— =* -—- ——
CE|
T, U U U
-| l‘"P
NOTE: Al11 other waveform characteristics shall be as specified in table IVC.
FIGURE 6C.

Programming voltage waveforms during programming for circuit C, device types

02 and 04.
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ADCRESS

VL

— TD01

e {TF 2}
-  TDY
\ |
PROGRAM

*Current clamp or voltage clamp will be needed.

FIGURE 6C.

TV |-

—/

VERIFY

Programming voltage waveforms during programming for circuit C, device

type 05 - Continued.
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o
power
SUPPLY
ov

READ
STROBE

V o
cHIp °SP
SELECT

VIL -

Lop¢MAX) -

CURRENT APPLIED
TO OUTPUT TO BE
PROGRAMMED

1

TopLP
0 mA

VPO (MAX) A gt Pe

TYPICAL VOLTAGE LINEAR
AT ouTPuT BEING | TOIVT
PROGRAMMED

oV A

FIGURE 6D. Programming voltage waveforms during programming for circuit D.
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FIGURE 6E. Programming waveforms for circuit E have been discontinued.

aooResses |- MO :><
TTL LOW

tTLH r—'pp
90.,._:{/_- == -~ - - --Vpp

PROGRAM TTL Low 10%--
PIN(CE2) ..11._.:02
p

90 % fIR -—-—-——-- VouT
OUTPUT 10 % A
PIN TTL LOW

- -70V v
Vee = ’—\_/—545
Dt
A - -—-a0v
STROBE RAL S — S
cHECK—o—dd  le—eb—chECK

NOTES:

1. Output load is 0.2 mA and 12 mA during 7.0 V and 4.0 V check, respectively.
2. All other waveform characteristics shall be as specified in table IVF,

FIGURE 6F. Programming voltage waveforms during programming for circuit F.
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2.4V TO 5.5V
ADDRESS

OV TO 0.5V %

%fl -
Veer —
Veev :

—= 1o _.‘*5t._

oL Y
13 —‘% tg |-

|
ENABLZEAV TOS5.5V yéé; 7 I

OV TO 0.5V

Vop ——
OUTPUT VOH

l@e— PWE —o=

FIGURE 6G. Programming voltage waveforms during programming for circuit G.
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g ¢ e
ADDRESS ek J NEW WORD ' I\H
WORD ADDRESS VALID
INPUTS 0 0 , fADDRESS _\,
—a r.—f|
— Vee(pr)
Vee oV ]._“__r_’_”—l._n_l-r—
| ] ov 1
— IQ——TZ t?—.{ ,‘—fs l’- 9-.{
CE l 1_VS(pr) START NEXT BIT
t t5 —e- T i ViL
4 — F.—-?G
OUTPUT Votpr1>
BEING 13
PROGRAMMED 5 o v
-—V LT -4 & v ” 7’ OL
iL
FIGURE 6H.,

Programming voltage waveforms during programming for circuit H.
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\"
IHP
ADDRESS /
NBUTS j\ SELECTED ADDRESS STABLE )( Vi
Vese
_d_ Ves
9t ( )
Ce ViHp
ENABLE 4 _ . %
— — Vip
et "'-2 4—”’*1 t3-» L—t-t—-‘ttv—’
— : Vop
d (v
PROGRAMMED _| dt o) Vo
OUTPUT \ouTPUT FA
] WVERIEY| 1/__vo,

- PROGRAMMING CYCLE

NOTES:

1. All delays between edges are specified from completion of the first edge,
not midpoints.

2. Delays t'l’ t2, t3, and t4 must be greater than 100 ns; maximum delays of 1 us

are recommended to minimize heating during programming.
3. During ty the output being programmed is switched to the load R and verified.

4. Outputs not being programmed are connected to VONP through resistor which provides
output current 1imiting.

FIGURE 6I. Programming voltage waveforms during programming for circuit 1.
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<0 <o
v -
PH 90%,
Vee
VL 1%
t
_-[ F-J "‘—'tp —wml ety
t4
DATA 1
— l-— ty

DATA 2 [—L

oua [ 1

‘-—td

FIGURE 6J. Programming voltage waveforms during programming for circuit J.
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Device types 01, 02, 03, and 04

5.0 V MIN
Q
[
/
\ T .
Al 0|
a2 02 R
SEE As 03 Y
NOTE Aq 04 R
2 As Os Zl
Ag Os M
A7 07 ™
Ae 08 l
Ag
\ AIO
CEs
CE2
CE,
= I

NOTES:
1. R] = 4.7 ka £5%. A1l bit outputs shall have separate identical loads.

2. A1l address inputs shall be either high, low, or open.
3. Burn-in circuit may be used to perform this test. (See 4.2 d.) A1l address
input shall be either high, low, or open,

FIGURE 7. Freeze-out test bias configuration.
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Device type 05

5.0V MIN
o

SEE As 04
NOTE

NOTES:
1. R1 = 4.7 ko £5%. A1l bit outputs shall have separate identical loads.

2. Al1l address inputs shall be either high, low, or open.
3. Burn-in circuit may be used to perform this test. (See 4,2 d.) All address
input shall be either high, low, or open. .

FIGURE 7. Freeze-out test bias confiquration - Continued.
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For unprogrammed devices, apply 13.0 V on pin 1(AZ) and pin 2(Ag), for device types 0l and 02,
and on pin 1 {Ag) for device type 05 for circuit A devices.

For programmed devices, select an appropriate address to acquire the desired output state.
Vi = 2.0 V, Vi = 0.8 V.

IgL = 8 mA for circuits C and G.
IgL = 16 mA for circuits A, 8, D, F, H, I, and J.

The functional tests shall verify that no fuses are blown for unprogrammed devices or that the
altered item drawing pattern exists for programmed devices (see table 11 and 3.2.2.2). A1l bits
shall be tested. Terminal conditions shall be as follows:

a. Inputs: H= 2.4V, L = 0.4V
b. Outputs: Output voltage shall be:
H>1l.5Vand L ¢ 1.5V,
¢. The functional tests shall be performed with Voo = 4.5 V and ¥¢¢ = 5.5 V.

!
GALPAT (programmed PROM). This program will test all bits in the array, the addressing and
interaction between bits for ac performance, tpy_l, tpLHl- Each bit in the pattern is fixed by
being programmed with an "H" or "L".

Description:

Word 0 is read.

Word 1 {is read.

Word 0 1s read.

Word 2 {s read.

Word 0 1s read.

The reading procedure continues back and forth between word 0 and the next higher numbered word
until word 2047 or 4095 {s reached, then increments to the next word and reads back and forth
as in steps 1 through 7 ind shall include all words. ‘

7. Pass execution time = (n¢ +n) x cycle time, n = 2048 or 4096.

8. The GALPAT tests shall be performed with Vg = 4.5 V and 5.5 V.

Lo WE I et

The outputs are loaded per figure 5.
tpHL1. tpLH1 = 100 ns for device types Ol and 02 and 55 ns for device types 03 and 04.

Sequential test (programmed PROM). This program will test all bits in the array for tpy_ 2 and
tPLH2-

Description:

1. Each word in the pattern is tested from the enable 1ines to the output 1ines for recovery.

2. wWord 0 is addressed. Enable Vine is pulled HI to LO and LO to HI. tpy 2 and tp yp are
read.

3. Word 1 {s addressed. Same enable sequence as above.

4. The reading procedure continues until word 2047 or 4095 is reached.

5. Pass execution time = 2048 x cycle time (or 4096 x cycle time).

6. The sequential tests shall be performed with ¥cc = 4.5 V and 5.5 V.

tpHL2, tpLHz = 50 ns for device types 01 and 02 and 30 ns for device types 03 and 04.

For unprogrammed devices, apply 13 V on pin 8(Ag) for circuit I devices.

For unprogrammed devices, 12.0 V on pin 6(A7) and 0.0 V on pin 5(A3) for circuit F devices.

For unprogrammed devices, apply 13 V on pin 2(Ag) for circuit I devices.

For unpro?rammed devices, apply 10 ¥V to pin 4(Aq), apply Vgy to pin 21 {Aj0), and apply Vgi
to pin 23(Ag) for circuit H. -

For unprogrammed devices, apply 10.5 V on pin 1{A7) for circuit B devices.

For unprogrammed devices, apply 10.5 V to pin 3(A§), apply O V to pins 4, 5, 6, 7, 8 (Ag, A3,
Ay, Ay, Ag), and apply 3 V to pins 1, 2, 21, 22, 23, (A7, Ag, Arg. Ag, Ag) for

c?rcuit G devices.

For unprogrammed device, type 02 (825191}, with date codes before 8626, apply 10.0 V on pin
6(A2); apply 5.0 V to all other addresses for circuit C devices.

For unprogrammed device types 02 (with date codes of 8626 or later) and 04 {825191A), apply 10.0 V¥
on Agq; apply 5.0 ¥ on Ag, Ay, Ap, A3 and Ag; and apply 0.5 V on A5, A7, Ag, Ag

and A1 for circuit C devices.

For unprogrammed devices, apply 12.0 V on pin 8(Ag) for circuit D devices.

For unprogrammed device type 05, apply 15.0 V to pin 4(A?); apply 0.0 V to pins 5, 9{Aq, Ag);
apply 4.5 ¥ to pins 3, 6, 7, 8(Ag, A3, Ap, Ap) for circuit C devices.
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TABLE IVA. Programming characteristics for circuit A.

T ] T Cimits 1/ [ I
} Parameter } Symbol { Min { Recommended [ Max } Unit :
T 1} | ! i i T
|Address input voltage 2/ 1Viy | 2.4 | 5.0 | 5.0 | v |
! IvIL | 0.0 |} 0.4 | 0.5 | !
| | | | | | |
[ I I T | | T
|Programming {Vpy 3/ 110.75 | 11.0 111.25 | v |
[Voltage to Vgcg low fVpyL | 0.0 | 0.0 1.5 | " !
|Program verify [VpHy boeee 5.5 [ " !
}Verify voltage {VR 4/ } 4.5 : --- } 5.5 { " I
T T T T T T T
|Programming input low ITiLp boeee -300 1-600 | wA |
| current at Vpy I | | | | !
| | ! | | | |
T T T I T | T
{Programming voltage ftTLn P 1 | 5 i 10 | us

} (Vee) transition time ltTHL } 1 { 5 } 10 } s !
T T T T T T T
|Programming delay Itp1 i 10 | 10 i 20 | us ]
| Itpa ! ) 5 | 8 | !
| [ ! | | | |
T T T T T | T
:Programming pulse width }tp 5/ ; 90 : 100 | 110 : us :

|

T T T T T ] T
{Programming duty cycle ‘PDC ! .- ; 30 ‘ 60 { % }
T T 3 1 | I T
|Output voltage | | ! | | |
| Enable |Vopg 6/ 110.5 | 10.5 f11.0 | v |
} Disable {Vopg ‘ 0.0 i 5.0 l 5.5 : y 1

During the programming the chip must be disabled for proper operation.

I S Y

o
~

Te = 25°C.
No inputs should be left open for Vpy.
Vpy source must be capable of supplying one ampere.

It is recommended that post programming dual verification be made at
Y mingand ¥ maxg

Note step j in programming procedure.

Vopg source must be capable of supplying 10 mA minimum.
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Programming characteristics for circuit B.

TABLE IVB.
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TABLE IVC. Programming characteristics for circuit C, device types 02 and 04.
T ] 1} Limits | T
{ Parameter = Symbol ‘ Conditions 1/ { Min {Recommendeaf Max {Unit }
T I ! T 1} i ] T
|Programming voltage to IVeep 2/ ilgep = 375 | 8.5 | 8.75 9.0 1 v |
IVee [ {£75 mA tran- | | | | |
| | Isient or steadyl | | | |
| | Istate ! | | | !
| | | | | { | {
T T | | T i | T
{Verification upper limit {VCCH } = 5.3 { 5.5 : 5.7 ‘ v :
T I I I T T | T
=Ver1f1cation lTower limit %VCCL { } 4.3 { 4.5 I 4.7 ‘ v :
T T T T T T T T
|Verify threshold ‘V 3/ { : 1.4 { 1.5 { 1.6 i v :
I
LI T | | T K | T
IProgramming supply [Iccp [Vegp = +8.75 | 300 | | 450 | mA |
lcurrent | {£.,25 v I l { : l
I i | T |
Input voltage high VIH | 2.4 | ! 5.5 | v |
[level "1" | | | | | | !
| | | | !
T T T T T
Input voltage low Vi o 0.4 i 0.8 | v |
I1evel "0" | | | | ] ! |
! | | | | | !
I | T T I | T |
llnput current {IIH }VIH = *5.5 V { } } 50 { uA }
T T T T I T T T
Ilnput current ‘IIL }vIL = +0.4 V | : : 500 } uA :
|
{ [ I | 1 | | 1
|Output programming IVoutr 4/ |Igyt = 200 | 16 | 17 | 18 | v
Ivoltage | 1£20 mA; tran- | | | | !
| | |sient or ] | ! J |
| | lsteady state ] | i | |
| | | | | | | |
T I T [ T T T T
|Output programming H oyt IVoyt = *17 v | 180 | 200 1220 | mA |
lcurrent ! f£1 v | ! | | !
] | | ! | | ! |
s | i | 10 | [ so | s |
Programming voltage tTLH 10 50 us
ltransition time | ] | | ! ! |
| ! | | | | | |
T I T T I T T T
}UF programming pulse width ;tp = : 300 { 400 ‘ 500 ; us }
1 T T T [ T T T
[Pulse sequence delay ltp | | 10 | | P ous |
i | ! | ! ! | ]
1/ Tg = +25°C.
2/ Bypass Vgc to GND with a 0.01 uF capacitor to reduce voltage spikes.
3/ Vg fis the sensing threshold of the PROM output voltage for a programmed bit. It
normally constitutes the reference voltage applied to a comparator circuit to verify
a successful fusing attempt.
4/ Care should be taken to fnsure the 17 V #1 output voltage is maintained during the

entire fusing cycle.

The recommended supply is a constant current source clamped at
the specified voltage limit.
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- Continued

Programming characteristics for circuit C, device type 05.

TABLE IVC.
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TABLE IVC. Programming characteristics for circuit C, device types 05. - Continued

T I ) | Limits | 1
: Parameter : symbol | Conditions 1/ |"Min [Recommendedi Max Tunit |
| - | | | |
T T [ | I I T T
{VOUT fall time }TFZ {100% to 0% { 4.0 : 7.0 { 20 { us {
T__ I I | | T ! T
ICE, pr gramm1ng pulse {Tp 110% to 10% | 5.0 | 10 | 30 | us |
| 1d 4/ i | | | | ! |
| | | | | i |
T { 1 | 1 I I
CEi/verify pulse width {TV }10% to 10% { 5.0 { 5.0 { 10 } us {
- ! | | ] ] | !
1 ] I | 1 T T
Clock pulse width {CK) {TNC }50% to 50% - { 0.5 : 0.75 I 1.0 } us :
i
1/ T¢ = *25°C.
2/ 1f the overall program/verify cycle exceeds the recommended va1ug, a 25% duty

cycle must be used for Vgcp.

3/ YopF supply should regulate to #0.25 V at Igpr. Maximum slew rate for
- VopF should be 1.0 V/us. 0PF -

4/ TEp rise time slew rate should be 1.0 V/ns maximum. Tt, fall time slew rate
should be 10.0 ¥/ns maximum.

54



55

MIL-M-38510/210D

Programming characteristics for c¢ircuit D.

TABLE 1VvD.
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TABLE IVD. Programming characteristics for circuit D - Continued.

Ramp characteristics

! [ T [ Limits [ T
} Parameter : Symbol } Conditions 1/ } Min {Recommended{ Max {Unit {
I I I I I T | 1
{Programming current linear |IgpLp ! | ! 10 | 200 | mA |
| point | | | | | | |
| | | | | | | |
I | 1 | | | I [
Output programming current lIop(MAx) |Apply current | 155 | 160 1165 | mA |
I limit | lramp to | | | | |
I ! {se]ected output{ } : } {
T T T T T I | T
jOutput programming voltage IVgp(Max) ! | 24 | 25 | 26 v
I 1imit | | | | | | |
| | | | | | ! |
[ ] ] I T T T T
Current slew rate 1SR1op IConstant after | 0.9 | 1.0 f1.1 ImA/us)|
| i l1inear point | | | | |
| ] | | | | ! I
] I | T [ 3 | |
IBlow sense voltage 1Vps [ | 0.7 | ! v
i ] | i | | | |
I I I I [ | I 1
|Delay to programming Itqpp | { 2.0 | 3.0 | | us |
1 ramp | | | | | | |
1 | | | | | | i
1 | | I ] ) i [
}Time to reach 1inear point }tLp ! : 0.2 : 1.0 { 10 { us :
I T T | | i I 1
{Program sense inhibit ;tss { { 2.0 ; 3.0 { 10 : us :
! | I [ I | { [
ITime to program fuse }ttp = } 3.0 : {150 ; us }
I I | I [ | 1 i
IProgramming ramp hold time |tphap |After fuse | 1.4 | 1.5 1.6 | us |
| lprograms | | | | |
| | | | | ! | I
i I | i 1} 3 I i
IProgramming ramp fall time lteyqp | | | 0.1 1 0.2 | us |
| 2/ | | | { | | |
| | | | ! ! | |
1/ Tg = *25°C.
2/ Rise and fall times are from 10% to 90%.
3/ Total time V is on to program fuse is equal to or greater than the sum of
- all the spec??ied delays, pulse widths and rise/fall times.
4/  torr 1s equal to or greater than tgy.
5§/ Proceed to next address after read strobe indicates programmed cell.

TABLE IVE. Programming characteristics for circuit E.

56 '

- discontinued



MIL-M-38510/2100D

pin

TABLE IVF. Progqramming characteristics for circuit F.

T T | T Limits | i
} Parameter } Symbol } Conditions 1/ {—an {Recommended { Max TUn1t :
T 1 ] I T i | T
|Vee required during IVeep | | 5.4 | 5.5 5.6 |1 Vv |
|programming | | | | | ! I
| | | | | ] | !
[ I 1 T | T | T
IRise time of program pulse ltyLH | | 0.34 } 0.40 ! 0.46 |V/us |
lto data out or program | | | | | | |
lpin | | ! | | ! |
| | | | | [ | !
T | | |8 | I 1 T
|Programming voltage on [Vpp | ] 32.5 | 33 I 33.5 ] v |
Iprogram pin | | | | | | |
! | { | | [ | |
T T T T T I | T
{Output programming voltage {VOUT { } 25.5 I 26 } 26.5 { v ;
T I | | T T | T
|Programming pin pulse Itpp | | o--- 100 | 180 | us |
{width (CE) | IChip disabled | i ‘ i | |
| | IVeg = 5.5 V ! ! | | [
T T | T [ T T T
|Pulse width of programming Itp | | 1 | | 40 | us |
Ivoltage | ] | | | | |
| | | | ! | | !
' ¥ r l T l T T
[Required current 1imit of |I IVpp = 33 Vv, | 240 | boeee IomA |
|power supply feeding | | Yoyt = 26 V, | | | | }
Iprogram pin and output | IVeg = 5.5 V | | | | |
|[during program | | ! | | ! !
| | ] ! | | | |
I I i I I 1} I T
IRequired time delay between|Tp; | | .70 | 80 I 90 | us |
ldisabling memory output ] | | I | | }
land application of | | | | ] | |
loutput programming pulse | |Measured at ! | | | |
| | 110% levels | | | ] |
T T T T T T T T
fRequired time delay between|Tp> ] | 100 | | I ns |}
Iremoval of programming ! | | | | | "\
Ipulse and enabling | ! ! | | | !
imemory output ! ] | | | | |
! ! ] { | | | -
| I { 1} I T T T
IOutput current during gLyl IChip enabled | 11 12 | 13 | mA |
}verificat1on = }vcc = 4.0V ! l : ‘ {
: T T T T T T T

|1 |Chip enabled | 0.19 | 0.2 | 0.21 | mA
| RS NS v A A | ! 1 |
| | | | | | | |
T ) I | | ] ! [
}Address input voltage EVIH : | 2.4 | 5.0 1 5.5 | v |
| | } ! |
I TVIL | - 9.0 T 0.4 T7o.8 T v T
| | | | | | |
i I | l I 1 b T
IMaximum duty cycle during 1D.C. Itp/te | === | --- P25 1 % |
automatic programming of | | | | | | |
Iprogram pin and output | | | | | | |
l ! l ! | | | f
| ! | | | ! f |

1/ T¢ = 25°C.
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Programming characteristics for circuit G.

TABLE 1VaG.
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Te = +25°C.

{Veep set-up time

|
!

iVop set-up time

|Vecp hold time

|¥op hold time

-

1/

T
T

cp setup time may be greater than 0 if Vccp rises at the same rate

or faster than Vgp.

2/ Ve

58



MIL-M-38510/2100D

TABLE IVH. Programming characteristics for circuit H. 1/

T Parameters [Symbol | Min : Nom{ Max { Unit {
| |
T I I I [ T T
|Steady-state supply voltage IVee {4.75 { 5 :5.25 l v {
| |
T T T I | | T
IInput voltage 1ViH 13 14 15 | |
| | ! | ! | v f
| | lo 1o Jos | |
ViL 0 0 .
| | | | | { |
T T T T T T T
|Voltage all outputs exept the one to be | (] 10 0.5 |V
Iprogrammed | | | | | |
| | | ! | | ]
T T T I [ T T
}Supply voltage level to program a bit {Vcc(pr) =5.75 } 6 16.25 i ) l
] I i | i T I
:Select or enable level to program a bit IVs(pr) 19.75 {10 } 11 { v {
| ] |
T T | T T T. T
=0utput level during interval t5 [Yo(PR) I15.75}16 'I16.25{ v |
| !
I I ! T | I I
:Supply voltage during vertification (see step 0); Low i 4.4 }4.5 }4.6 { }
| v
| T T 1 T [ !
| {High | 5.4 |5.5 5.6 | |
[ | | | | | |
I I T T | T T
|Time for Vgc to settle and to verify need |t 10 I'5 | 10 | us |
lto program | | ! | | |
i | | | f [ |
T T T I 1 I T
jTiming from Vgg = 6 V until chip select | ta i 15 110 1 us |
{(enable) is at 10 V | | | | | |
| | { | | !
| T I T T T T
|Timing from chip select (enable) high to start | t3 0.1 |5 110 | us !
of program ramp % l ‘ ‘: } }
T [ I | T T T
}Ramp time, output program pulse { ta ! 10 { 15 : 20 { ws :
T T T T [ I I
:Duration of output program pulse | tg 15 } 20 { 20 | us {
| ! | | |
T _ T T i T T T
ITime from end of program pulse to chip select I tg 1 5§ | 51 10 | us |
{(enable) low | | | | | |
| | | | | | |
T T I T | | T
}Time from chip select (enable) low to VYgc = 0 V : ty {0.1 ‘ 5 ‘ 5 : us l
!
| I T T I T T
{Time for cooling between bits | tg | 30 | 50 { 100 | us !
| | | | | ]
! T T T T T I
:Time for cooling between words I tg | 30 | 50| s |
| | | | ! |
1/ Tg = +25°C.
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Programming characteristics for circuit I.

TABLE IVI.

b — — e e e — e e e e e b e b e e e e
P 7] v
o— > > > > > > < a EY w »
=4 E ~ ~ 3 a
> > >
—— —— ——— SR, I WS, U WS U U Sy " S S —
w wn
1% w w <+ w . am o o o o o
o [=] (5 o w [=} o .
b= un w o n o~ OO o~ o — w -
— > & —
L —— b e e b e e e f|'|||ﬁl|||||
©
wnla
o
-]
Ejov
-1 E
| sl E
=}
(53
[
=
b ——_— - —_—— e —— e —b—_——_——tb——_—_ e —_—— e e ———
wn w
[ [=] <t o . . [=} w
-y . < o o o o [« .
b= w o~ o — — o~ — w <r
-t —_—fb - ——_——_——— ——
~
[l
L'
[
[=]
—
L od = j =
- L ad —
© a a
[
o — —
[X] ﬂu Jws
o
N UGS DU, S, NN TSR SO I SN S b e e e
|
— — —_
-3 o W
F-] o |+ O e
€ a a a [. % o a. > |o > © -
> © x - w o =z = ~ ~— a (5]
[%¢] (&4 — ~— (& ] (=4 o o © © » (]
> > > > > > — >
b e —_—— e —_——— o —— e e e e Y E——
o
c (=3
Q L ad »
o [0 1S
o ™ o E] + o a o
[ - © © o (=] [} o™ c
— — = [ (<4 c S o—
€ [<] — [ -— o [} 1
€ > o oo o s w 7] — — © 153
~ [ > c o = + Lo [=] 0 [o] ]
(. s P o — o © -] > > L] - |8
@ o S E P E — ao o [ (. =4
o o [ S E [ v L E o 4+ o o [=]
@ - [ a > o S E E -] = o -8 -
e a — % (=28 & L] o m™ o w a ac ac
© o — o oo L o | 8 (3 » — o o o
1. o — O =) - c —c co « E =] s o [ o
L] [ [N — 0~ O o o o wm o [SINE] - ce
a -~ > a [ - © B > E - 1 9 E — o
1 8 4 > c E E v a P o “ - 1= | '3}
o — o Qo> ) Lo o c o o oo L] =
o c -— | 8 RS o v [TR S o © 5 o
= - — ao;m aom = [ . ¥ LT~ o e o ~—
(%] o s z w- O L O — s. P o~ =) [S2 8
(5} — 3 o= F S =3} oo L~ o O |8 oo
> x o - o Lo FOD. > o [S ) @ o o > a. > >
b e e b——_—tbe— b — e e, e e

60

Te = *25°C.

1/



MIL-M-38510/210D

TABLE IVJ. Programming characteristics for circuit J. 1/

T ] T Limits 1/ ] T
{ Parameter : Symbol { Min { Recommended { Max T Unit }
T T T T T | i
|Address input voltage 2/ [Viy | 2.4 | 5.0 | 5.0 | v |
| = HVIL } 0.0 : 0.4 % 0.8 } v
T T T I [ T T
|Programming/verify |VpH [11.75 | 12.0 112.25 | v |
= oltage to V¢ :VPL { 4.5 } 4.5 { 5.5 { v ‘}
1 T T T | ! T
[P ramming voltage currentllIccp | 600 | 600 | 650 | mA |
I1imit with Vpy applied | | ! ! | |
| ! | | ! | !
) | ] | | T !
|Yoltage rise and Ity { 1.0 | 1.0 [ 10 | us |
|fall time Itf | 1.0 | 1.0 I 10 | us |
| | | | | | |
T ] | | T | T
}Programming delay }td ; 10 } 10 : 100 { us :
1} I { | T I i
}Programming pulse width }tp } 100 , {1000 : us :
I [ | I | 1 T
}Programming duty cycle iDC : --- : 50 : 90 } ;3 :
T | 13 { 1 | T
|Output voltage | | | | | !
| Enable | VopE 110.0 | 10.5 [11.0 | Vool
! Disable 3/ :Vopo } 4.5 I 5.0 { 5.5 : v

/ T¢ = +25°C.

(N
~

Address and chip select shall not be left open for Viy.

/ Disable condition shall be met with output open circuit.

fw
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6.2 Ordering data. The acquisition document should specify the following:

a.

b.

h.
i.

Complete part number (see 1.2).

Requirements for delivery of one copy of the quality conformance
inspection data pertinent to the device inspection lot to be supplied with
each shipment by the device manufacturer, if applicable.

Requirements for certificate of compliance, if applicable.

Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying
activity, if applicable.

Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action, and reporting of results,
if applicable.

Requirements for product assurance options.

Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

Requirements for programming the device, including processing option.

Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and

definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND
VIN
Vic
TN

D T T T Ground zero voltage potential. .
T e S A T Voltage level at an input terminal.
R Input clamp voltage.

R T R S Current flowing into an input terminal.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.

Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), and lead material and finish C (see
3.3). Longer length leads and Tead forming shall not affect the part number. It is
intended that spare devices for logistic support be acquired in the unprogrammed
condition (see 3.7.1) and programmed by the maintenance activity, except where use
quantities for devices with a specific program or pattern justify stocking of
preprogrammed devices.
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6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military Generic-industry Circuit Fusible Symbol/
device type type/manufacturer designator 1ink FSCM number

01 65 76160 /Harris A NiCr COWD/34371
01 &/ 5351680/Monolithic Memories B Tiw CECD/50364
01 &/ 825190 /Signetics Corp. c NiCr CDKB/18324
01 775190 /National G TiW/W CCXP/27014
02 6/ 76161 /Harris A NiCr ---
02 — 5351681 /Monolithic Memories B TiwW ---
02,04 825S191A/Signetics Corp. c NiCr ---
02 3636 /Intel £ Polysilicon: CECC/34649
02 29681 /Raytheon F NiCr CRP/07933
02 775191 /National G TiWw/uW ---
02,04 28S166A/Texas Instrument H TiwW CG0/01295
02 275191 /Advanced Micro Devices [ Platinum silicide CDWN/34335
02 76161 /Motorola J NiCr CGG/04713
03 932510 /Fairchild D IVE 7/ CFJ/07263
04,02 93Z511 /Fairchild D IVE ~ ---
05, 6/ 76165 /Harris A NiCr ---
05 82HS195/Signetics Corp. c IVE ---

6/ This generic-industry types is no longer manufactured.

7/ lapped vertical emitter.

6.6 Changes from previous issue,

Asterisks are not uséd in this revision to

{dentify changes with respect to the previous issue, due to the extensiveness of the

changes.
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Preparing activity:
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Review activities:
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Navy - 0S, SH, TD
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